Purification and characterization of poly(ADP-ribose) synthetase from calf thymus.
Poly(ADP-ribose) synthetase from calf thymus has been purified to apparent homogeneity by a simple and rapid method with a recovery of 10 to 20%. The enzyme activity absolutely requires the presence of DNA. Histone further stimulates the reaction. The Km for NAD and the maximal velocity at 25 degrees C and pH 8.0 in the presence of both compounds are 55 micron and 1,400 nmol/min/mg, respectively. The sedimentation coefficient (s020,w) of the enzyme is 5.80 S. The molecular weight is calculated to be 108,000 by sedimentation equilibrium method using a partial specific volume of 0.736 ml/g. This value is in good agreement with the molecular weight values of 115,000 and 120,000 determined by gel filtration on Sephadex G-200 and gel electrophoresis in the presence of sodium dodecyl sulfate, respectively. The enzyme is colorless and its absorption spectrum shows a maximum at 280 nm. From a CD spectrum, alpha helical content is estimated to be approximately 30%. The enzyme is a basic protein having a pI value of 9.8 and is rich in lysine rather than arginine. Neutral sugar, phospholipid, and DNA are not detected in the final preparation. These data indicate that the purified enzyme is a simple globular protein composed of a single polypeptide having an approximate molecular weight of 110,000.